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UNITED STATES

PAaTENT OFFICE.

LEWIS HALLOCK NASII, OF SOUTH NORWALK, CONNECTICUT, ASSIGNOR TO

THE NATIONAL METER COMPANY,

OF NEW YORK, N. Y.

‘WATER-M ETER.

-

. SPECIFICATION forming part of Letters Patent No. 562,144, dated June 16 1896.

dpplication

ad December 23 1893, verial No, 494,559,

(No model.)

To all whom it ma 1 concerm:
e 1t known that I, LEwI1s HALLOCK NASI—I

~acitizen of the United States ,residing at South

10

20

25

Norwalk, in the county of Fairfield and State
of Connecticut, have invented certain new
and useful Improvements in Water-Meters,

of which the following is a description.

My present invention relates to water-me-
ters in which the piston operates with a mo-
tion of nutation; and it consists of certain
parts and combinations of parts specifically
pointed out in the claims concluding this
specification.

In the accompanying drawings, Figuare 1 is
a verfical section through a Water meter.
I'ig. 2 is a bottom view of the upper section
of the case. Fig. 3 1s a vertical section

through a meter, and Ifig. 4 is a top view of

the upper cone of the measuring-chamber.
Fig. 518 a vertical section throuﬂ'h a meter;

:«md Fig 6 is a top view of the stl ucture, the_
cover being removed. Fig. 71is a top view of
the piston shown in Fig. 3, and Fig. 8 is- a
side view of the same.  Fig. 9is an elevation
of the piston shown in Fig. 5, and ¥ig. 10 18
a top view of the same. Figs. 11,12, 13, 14,

and 15 each show vertical %eetlons thl oucrh
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other modified forms of meters. Figs. 16, 1’7
18, and 19 show detaill parts of I‘ws 1 and 2.

‘Similar reference-letters indiea”te the same
or corresponding parts in all the drawings. -

Nutating-piston metersare now well known.
One of the objections to the known forms of
stuich meters is the faet that when the ball of
the piston becomes worn the edge of the pis-
ton is not automatically withdrawn from con-
tact with the spherical side walls of the case.
As the principal friction occurs at the ball-

bearing this part of the structure is most

liable to wear and contact between the edge
of the piston and the spherical walls of the
case most injuriously affect both the accu-
racy and life of the meter. One of the dis-
tinguishing characteristics of my 1mproved
1111tat1n0'~plston meter is the embodiment ot
the nutating principle in astructurein which
when the ball or spherical bearing of the pis-
ton wears the rim of the piston will be auto-

matically withdrawn from contact with the

spherical walls of the case. This prineciple
may be embodied in various forms, some of

“which are shown in the accompanying draw-
ings. 'The outer side surface of the measur-
ing-chamber can be anything from acone, the

‘apex pointing downward, up to a cylindrical
surface, and on beyond to a conical surface

with the apex pointing upward, the only limi-
tation being in the case of a cone with the
apex downward, in which case obviously the
inclination of the sides must be sufficiently

‘great to produce a force due togravity which
will overcome the force due tocentrifugal ac-

tion when the disk is in operation.

The piston may be anything from a cone
with 1ts apex downward up to a cylinder and
on beyond to a truncated cone with its apex
upward.

All the chamber bounded by the spherical

‘wall of the measuring-chamber and its two

side or end walls may be used to contain and
measure water, or only a portion of the cham-
ber between the spherical wall and the side or
end walls, or an extension thereof, m&y be
used for thls purpose.

In this specification I have shown various
forms of meters involving the novel and use-

ful features above pointed out, and I claim

herein, among other things, broadly, such
novel features, while 1 have in other pending
applications made specific ¢laims to certain
teatures herein shown, but which by the rules
of the office I am preduded from specifically
claiming herein. I refer to my applications,
Serial Nos 467,008, filed March 21, 1§93,
496,733, 496,734, ‘and 496,735, the three last-
mentioned bemn filed J ammry 13, 1894. |
- The following s a description of the accom-
panying drawings:
-~ Referring to Fig. 1, Ais the inlet-spud, and
B-the outlet-spud. C C is the spherical wall
of the measuring-chamber. D D is a cone
forming one of the ends of the measuring-
chamber, and E K a cone forming the other
end. I is a conical piston pr ovided with a
ball-bearing.
the 1eﬂ‘1ster1n0* mechanism of the meter. J
is the lower case of the meter-case. K is the
inlet-port, and L. the outlet-port. It will be
observed that the effect of wear at the ball-
bearing of the piston when the meter is made
n thls form is to withdraw the rim of the
piston from contact with the spherical walls

The spindle I connects with
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C C of the case. In my structure having
this relation of parts the desired effect will
be obtained, to wit: YWhen the ball or its seat
wears, the rim of the piston will be with-
drawn from the spherical walls of the case.
Referring to Fig. 3, A%is theinlet-spud, and
I3° the Othlet*spud M2 isthe upper case, and

J3 the lower case, of the meter. IK®are the
spherical walls of the measuring-chamber.

K3 is the conical outer side plate, and D? the .

conical inner side plate, of the measuring-
chamber. I is the piston. G°is the stud

- projecting from the piston-carrying mechan-
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ism which operates by differential gearing

the pinion I® corinected to the dial mechan-

ism of the meter. N°is the diaphragm or
abutment in the meter-chamber. T1The gen-
eral form of the measuring-chamber in I1gs.
1 and 3 is the same, that is 1o say, in Dboth
the measuring-chamber is contained between
a spherical surface IX or I£® and two conical
surfaces £ and E?and D D?, the cones of both
pointing downward. The structure of Iig.
3, however, differs from that shown in If1g.1
in that only a portion of the space formed be-
tween these surfaces, or an extension there-
of, is employed as a measuring-chamber. In
Fig. 3 a portion of the cone is closed or made
solid by the spherical part O° which abuts
against the lower end of the cone D° 'The
whole of the space on the outside of the pis-
ton between the walls of the measuring-cham-
ber is, however, utilized for measuring water.
17% is a radial ettendmw flange pro;]ectmn in
a line with and under the abutment N? to
male ajointtherewith. The outerside plate
;% of the measuring-chamber is provided with
aradial extension of the chamber QQ? in which
the wing P° works. This piston is shown in
detail in Figs. 7 and 8.

Fig. 5 shows a metfer in whieh the measur-
ing-chamberis like the measuring-chamber of
Figs. 1 and 3 in that it is formed between &
S]_ﬂl@l‘l@&l surface K° and two conical sur-
faces E° and D% both cones having their
apices downwar d. It ai fers, among other
things, from the structure shown in 1* 1g. 3 in
that not all of the space between the comcal
walls, or an extension thereof, on the outside
of the piston 1s provided not only with the
spherical interior surface O°, as the piston in
Fig. 3 1s provided with the interior spherical
surface O3 but it is also provided with an
exterior Spher-lcal surface R°abutting against
and making a jointwith the loweredf‘re of the
lower eonical surface E°. This sljherieal out-
wardly - projecting flange extends enftirely
around the piston and makes a joint with the
lower edge of .the abutment N°. The case is
provided with a chamber S° below the piston
in which this outwardly-projecting spherical
flange of the piston works. The piston of
Fig. 5 1s shown in detail in Iigs. 9 and 10.

Refer ing to the spherical p.:?wt O° of FKig.

3 and O° aJnd R® of Iig. 5, 1t will be observed |

that these surfaces 110t 0111}/ define the lower
limits of the measuring-chamber, but making

562,144

| contact, asthey do,with the lower edges of the

conical surfaces D3 D5 and I&° they form a
stop or guide which prevents the piston by
any agency being lifted nupward soas to press
their eﬂﬂes or pemphel ies against the spher-

ical W‘LHS of the cases.
Iigs. 11 to 15, inclusive, show only the

measurin ﬂ'—(_,hmnbms of meters with the cases
and connectlons with the registering mech-
anism omitted.

The measuring-chamber of Fig. 11 differs
from thatof Fig. 5in that the inner side plate
is eylindrical mstead of being conical.

In Fig. 12 the outer side surface K= is cy-
1111(1110&1 while the inner side surface D™ is
conical, the apex of the cone being upward.
The disk of the piston in this case 1s conical,
the cone of which it is a part having its apex
upward.

In Fig. 13 both side plates are conical, the
cones both having their apices pointing up-
ward.

Fig. 14 shows the measuring- chmnbm of a
111e‘rer in which the outer side ‘311111100 18 coni-

cal, the apex being downward, and theinner

side surface is conical, the apex belng up-
ward, the disk F* of the piston in this case
bmnﬂ cylindrical.

Tlﬂ 15 shows substantially the same form
of measuring-chamber as does Iig. 12 and a
similarly-shaped piston; but in this case the
chamber S¥ is used as a measuring-chamber
below the spherical surfaces R O, said
chamber being formed by a conical plat ¢ TH"
and a conical extension U on the piston, and
is provided with suitable ports of the form
well known in nutating pls,ton% andnot shown
1n the drawings.

All the forms deseribed by me possess 1n
common this feature, to wit: The lower edge
of the spherical surface of the measuring-
chamber is so located above all parts of the
seat in the case of the spherical ball of the
piston that when wear occurs in the ball-bear-
ing the rim of the piston is substantially with-
drawn from the spherical walls of the case,
avoiding contact and frietion there, which
are extremely injurious to the accuracy of
the meter and which endangers the life of the
parts. Many other modlﬁ cations involving
this same general principle might be illus-
trated and de_scmbed.

IFfigs. 1, 5, and 5 show substantially the same
form of measuring - chamber with different
forms of pistons utilizing more or less of the
space between the end surfaces of the meas-
uring-chamber, or extensions thereof, for me-
tering water, while Figs. 11 to 14 show dif-
ferent forms of chambers, and Ifig. 15 shows

“a double-acting structure of the same general

type as Ifig. 13.

Figs. 16, 17,18, and 19 show on an enlarged
scale the construction of the piston of Ifig. 1.
I7 ' is the piston, provided at its periphery
with a knife-edge projection 28. At a point

intermediate betweenits ball-bearing and its
periphery isa contact-bearing 2 2, which bear-
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ing operatesin connection with the diaphragm
or abutment in the measuring-chamber. DBy
providing a bearing-surface 2 2 intermediate
between the ball-bearing and the periphery of
the piston I obtain the necessary freedom of
motion with less width of slot than if the bear-
ing were either at the ball-bearing or at the
periphery and, at the same time, less friction
1s occasioned beftween the bearing and the
diaphragm. When the central line of the

- flanges of the piston does not pass through

the center of motion of the piston, butis tan-

- genttoa cirele described about that point, the
- motion of the piston requires its slot where it

20
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straddles the abutment to be wider than it of
necessityis when the centralline of the flanges
pass through the center of motion. The pis-

ton is provided at or near its center of mo-

tion with a beveled gear 13, which operates
1n connection with a beveled gear 20 on the
lower end of the spindle 10, which connects
with the registering mechanism. 211isa ball-
joint which fits and operates in a correspond-
1ng socket cut 1n the piece 23. 2218 an an-
nular groove in which a projection of the spin-
dle 10 below the spherical surface 21 of the
ball-joint operates. The gears 13 and 20 con-
sist of a differential train constituting speed-
reducing mechanism in the well-known way.

In the foregoing specification I have re-
ferred to different modifications which might
be employed in practicing my invention; bub
I desire it to be distinetly understood that
mention by me of these modifications isin no
way intended to exclude others not referred
to but which are within the spirit and scope
of my Invention.

Many of the combinations and details illus-
trated and above described are not essential to
the several features of my invention sepa-
rately and broadly considered. This will be
mndicated in the concluding claims, where the

\ae)

omission of an element or the omission of rei-
erence to the detail features of the elements
mentioned is intended to be a formal declara-
tion of the fact that the omitted features or

elements are not essential to the inventions

therein severally covered.

What I claim is— _

1. In a nutating-piston water-meter, the
combination with a piston and a measuring-
chamber having side surfaces and a spher-
1cal surface, the outer side surfaces sloping
in straight lines downward from their junc-
ture with the spherical surface. |

2. In a nutating-piston water-meter the
combination of a piston and & case having a
spherical surface and opposite side surfaces
both of the side surfaces being conical with
thelr apices pointing downward. |

3. In a water-meter the combination with a
measuring - chamber of a piston operated
therein with a motion of nutation a gear at-
tached to the piston, registering mechanism,
a gear attached fto said mechanism which
forms with the gear attached to the piston a
differential train, and a ball-and-socket guide
connection between said elements. |

4. In a nutating-piston water-meter the
combination of a piston the outer surfaces of
the flanges of which are tangent o the ball
of the piston in combination with a measur-

‘ing-chamber and its diaphragm, the slot in
sald piston making bearing with said dia--

phragm at a point midway between its rim
and 1ts ball-bearing.

5. In a nutating-piston water-meter a pis-
ton the outer walls of the flanges of which are
tangent to the ball of the piston said piston
operating with its apex downward.

| LEWIS HALLOCK NASH.

Witnesses: |
EMMA A. BROWER,

M. WILSON.
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